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Application/Control Number: 10/821,788 
Art Unit: 2873 

DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of 
the manner and process of making and using it, in such full, clear, 
concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and 
use the same and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 

2. Claims 1-12,14 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. Claim 1 recites, " the first optical 
axis is substantially laterally displaced from and substantially parallel to the 
second optical axis". However, the specification fails to support this feature. 
Thus, one of ordinary skill in the art would not know how to make and/or uses 
this invention without undue experimentation. 

Claims 2-12 and 14 depend from claim 1. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would have been 
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obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not 
be negatived by the manner in which the invention was made. 

4. Claims 1,4-12,16,19-27 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Roberts (US 5,396,349) in view of Tanijiri et al (US 

2001/0038361). 

Regarding claim 1 , Roberts discloses an image-generating unit for generating a 
polychromatic image (see col. 2, lines 60-67) and deflection optics comprising 
first (5,7 or 1or 8 or 13,15) and second (1 or8 or 5,7 or 13,15) partial optics, said 
deflection optics (see col. 3, lines 3-60) projecting the image such that it is 
perceivable by a user wearing said HMD device, wherein the two partial optics 
each contain a diffractive optical unit for beam deflection, which are desired such 
that their dispersion errors compensate each other (see col. 4,lines 10-18 and 
50-65); and wherein the second partial optics are arranged in front of the eye of 
the user wearing the HMD device so as allow the user to perceive his 
environment through said optics (see col. 6, lines 1-10). Robert teaches the head 
mounted system can be used in a variety of head mounted systems (see col. 5, 
lines 56-67). And the second partial optics (for example 1 or 8) have a curved 
material interface facing the user eye, and wherein the diffractive optical unit of 
the second partial optics is located on the curved material interface (Roberts 
discloses (elements 1 or 8) as an HOE optic wherein the optics is a curved 
material facing the users eye. Since elements 1 or 8 are HOE elements, the light 
rays are modified by diffraction and thus qualify as a diffractive optical element 
wherein the first and second partial optics are laterally displaced from the other, 
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and the first partial optics deflects light to diffractive unit of the second partial 
optics. However, Roberts fails to specifically disclose an embodiment of the 
display system where the second optics has a refractive effect for correction of 
visual deficiencies of the user. 

In the same field of endeavor, Tanijiri discloses a head mounted display 
with partial optics containing diffractive optics for projecting/reflecting an image to 
the user and has a refractive effect (power) to correct for the visual deficiencies 
of the user (see sections 50 and 59 for example). Thus, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
modify Robert to include partial optics having refractive effect to correct visual 
deficiencies of user, for the purpose of allowing the observer to see the image 
and environment clearly. 

Additionally, Roberts first and second optics optical axes aren't "substantially 
parallel", Roberts can still incorporated the both optics into a HMD (compact) and 
the optics still provide a clear image, meets the claimed function and thus works 
equally as well. Thus applicant's limitation lacks criticality in the invention. 
Regarding claim 4, Roberts discloses the HMD device as claimed in Claim 1, 
wherein the diffractive optical unit of at least one of the first and second partial 
optics (for example 5,7 or 1- closes loop line -circle) is provided as a line grating 
(see col. 3,lines 50-60). 

Regarding claim 5, Roberts discloses the HMD device as claimed in Claim 4, 
wherein the line grating serves the purpose of beam deflection (see figure 2 for 
example). 
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Regarding claim 6, Roberts discloses the HMD device as claimed in Claim 4, 
wherein the line grating serves the purpose of beam deflection and also as an 
imaging optical element (see for example figure 2 and col. 3). 
Regarding claim 7, Roberts discloses the HMD device as claimed in claim 6, 
wherein Robert discloses the line spacing need not necessarily be constant (see 
col. 3,lines 50-65). However, Robert and Tanijiri fail to specifically disclose the 
grating constant of the line grating varies with respect to the imaging effect. 
Although, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to provide a variable grating constant, since it is known 
that variable gratings produce different light diffractive effects based on the 
wavelength of light impinging and the system is a polychromatic light system; 
thus, the system can produce focused light for the images resulting from multiple 
wavelengths of light when the constant is variable (i.e. improves transmission 
and deflection of light in accordance with is wavelength which provide a improved 
color image to the user). 

Regarding claim 8, Roberts discloses the device as claimed in Claim 4, wherein 
the line grating is formed on or in a curved material interface (for example 1 ; see 
col. 3,lines 50-60; col. 4, lines 20-30). 

Regarding claim 9, Robert discloses the HMD device as claimed in Claim 8, 
wherein the material interface is spherically curved (see figure 1 for example). 
Regarding claim 10, Robert discloses the HMD device as claimed in Claim 9, 
wherein said deflection optics comprise a refractive/diffractive element having a 
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first and a second side, said first side being said spherically curved material 
interface (see visor 1 in figure 1 for example). 

Regarding claim 11, Robert discloses the HMD device as claimed in Claim 10, 
wherein said line grating formed on or in said spherically curved material 
interface is adapted to provide a desired aspherical effect. The curved surface is 
designed to bend/refract/deflect light to the user eye and thus provides an image 
display at infinity superimposed on an outside scene using the gratings. 
Regarding claim 12, Robert discloses the HMD device as claimed in Claim 4, 
wherein the line grating is formed on or in a planar material interface (for 
example see col. 3, lines 50-55). 

Regarding claim 16, Roberts discloses an image-generating unit for generating a 
polychromatic image (see col. 2, lines 60-67) and deflection optics comprising 
first (5,7 or 1 or 8 or 13,15) and second (1 or8 or 5,7 or 13,15) partial optics, said 
deflection optics (see col. 3,lines 3-60) projecting the image such that it is 
perceivable by a user wearing said HMD device, wherein the two partial optics 
each contain a diffractive optical unit for beam deflection, which are desired such 
that their dispersion errors compensate each other (see col. 4,lines 10-18 and 
50-65); and wherein the second partial optics are arranged in front of the eye of 
the user wearing the HMD device so as allow the user to perceive his 
environment through said optics (see col. 6, lines 1-10). Robert teaches the head 
mounted system can be used in a variety of head mounted systems (see col. 5, 
lines 56-67). And the second partial optics (for example 1 or 8) have a curved 
material interface facing the user eye, and wherein the diffractive optical unit of 
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the second partial optics is located on the curved material interface (Roberts 
discloses (elements 1 or 8) as an HOE optic wherein the optics is a curved 
material facing the users eye. Since elements 1 or 8 are HOE elements, the light 
rays are modified by diffraction and thus qualify as a diffractive optical element. . 
However, Roberts fails to specifically disclose an embodiment of the display 
system where the second optics has a refractive effect for correction of visual 
deficiencies of the user. 

In the same field of endeavor, Tanijiri discloses a head mounted display 
with partial optics containing diffractive optics for projecting/reflecting an image to 
the user and has a refractive effect (power) to correct for the visual deficiencies 
of the user (see sections 50 and 59 for example). Thus, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
modify Robert to include partial optics having refractive effect to correct visual 
deficiencies of user, for the purpose of allowing the observer to see the image 
and environment clearly. 

In addition, Roberts curved interface projects diffractive light to the eye of the 
user. Although, Roberts fails to specifically state the interface is a diffractive 
reflective unit, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include this feature, to ensure all the image light 
is projected to the eye and Roberts illustrates the light rays are all directed 
toward the user's eyes. 

Claims 19 — 27 are substantially equivalent to claims 4-12 and are treated as 
discussed above in claims 4-12. 
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5. Claims 1-3,14,16-18,28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Popovich (US 2001/0024177) in view of Tanijiri et al (US 
2001/0038361). 

Regarding claim 1, Popovich discloses an image-generating unit for generating a 
polychromatic image (see sections 15-17,20 and 22) and deflection optics 
comprising first (14 or 16) and second (14 or 16) partial optics, said deflection 
optics (see sections 27-28) projecting the image such that it is perceivable by a 
user wearing said HMD device, wherein the two partial optics each contain a 
diffractive optical unit for beam deflection, which are desired such that their 
dispersion errors compensate each other (see sections 33 and figure 1); wherein 
the second partial optics (for example 14) arranged in front of the eye of a user 
wearing the HMD device are provided so as to allow the user to perceive his 
environment through said optics (see sections 22,35,36). 
And the second partial optics has a material interface facing the user's eye and 
where the diffractive optical unit is located on the material interface wherein the 
first and second partial optics are laterally displaced from each other and the first 
partial optics deflects light to diffractive unit of the second partial optics. However, 
Popovich fails to specifically disclose an embodiment of the display system 
where the second optics has a refractive effect for correction of visual 
deficiencies of the user. 

In the same field of endeavor, Tanijiri discloses a head mounted display 
with partial optics containing diffractive optics for projecting/reflecting an image to 
the user and has a refractive effect (power) to correct for the visual deficiencies 
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of the user (see sections 48-50 and 59 for example). Thus, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
modify Popovich to include partial optics having refractive effect to correct visual 
deficiencies of user, for the purpose of allowing the observer to see the image 
and environment clearly. However, Popovich and Tanijiri fail to specifically 
disclose an embodiment where the second partial optics has a curved material 
interface. It has been held that a mere change in shape without affecting the 
functioning of the part would have been within ordinary skill in the art, In re Dailey 
et al. } 149 USPQ 47; Eskimo Pie Corp v. Levous et al., 3 USPQ 23. 
Additionally, Popovich first and second optics optical axes aren't "substantially 
parallel", Roberts can still incorporated the both optics into a HMD (compact) and 
the optics still provide a clear image, meets the claimed function and thus works 
equally as well. Thus applicant's limitation lacks criticality in the invention. 



Regarding claim 2, Popovich discloses the HMD device as claimed in Claim 1, 
wherein use is made of a non-zeroth order of diffraction of the diffractive optical 
units for beam deflection (see sections 22 and 27). 

Regarding claim 3, Popovich discloses the HMD device as claimed in Claim 2, 
wherein the same order of diffraction is used for both diffractive optical units (see 
sections 22 and 27). 

Regarding claim 14, Popovich discloses the HMD device as claimed in Claim 13, 
wherein the user can see through the diffractive optical unit of the second partial 
optics in the zeroth order of diffraction (see sections 22,35,36). 
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Claims 16-18 and 28 are substantially equivalent to claims 1-3,14, and are 
rejected as discussed above in claims 1-3,14. 

5. Claims 2,3,14,17,18,28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Roberts (US 5,396,349) in view of Tanijiri et al (US 
2001/0038361), further view of Popovich (2001/0024277). 

Roberts fails to specifically disclose the diffractive units use non-zero 
order (claims 2 and 17); the same order for both units (claims 3 and 18); and the 
second partial optics uses zero order diffraction (claims 14 and 28). However 
Popovich teaches a HMD with two diffractive elements wherein the use is made 
of a non-zeroth order of diffraction of the diffractive optical units for beam 
deflection (see sections 22 and 27); wherein the same order of diffraction is used 
for both diffractive optical units (see sections 22 and 27); and wherein the user 
can see through the diffractive optical unit of the second partial optics in the 
zeroth order of diffraction (see sections 22,35,36). Thus, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
modify, Robert in view of Tanijiri, to include these features since it would help to 
prevent color aberrations, as taught by Popovich, in a HMD with two diffractive 
units. 



Conclusion 

6. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Alicia M. Harrington whose telephone number 
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is 571 272 2330. The examiner can normally be reached on Monday - Friday 

9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Ricky Mack can be reached on 571 272 2333. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. yj 
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Primary Examiner 
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